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1 1 

(1) (i) t7^n>K-6-OT3RS:3- K-T4DNAX»i (i i) t7JVDV|^|| 

o-»xi± tr^n vBte-jSBSfo&dfe, ttiDXttflHW*-?* o t jlo k r ju a 

tt*»IWK*-r4X8, (2) ^JME*LT#e»*tjt^H(E»fl:«rJfeW1-*Ig, (3) 
[Iff** 2 ] 

(1) (i) HT^n^JJif^D - K-rSDNAXf± (i i) t7;VD^^Sf 
«:5BJMafc-*-*ie, (2) MWimLX&bixfzfcgm&fcZZililrZX.m, (3) 
[ISm* 3] 

(i) k7Ji/n >Bfc#jftaf**=»- K-t"SDNA3lf± (i i) k 7^o >BteJSW**>— « 

xiik7*d> b^jssss <DXik. mux immfa-? *oti5K7*n> ate- ai&tt t 

Umm-f 4I8ttt4, k 7 ju n >Bte****+« 3&K«SMti»iWI&o^»*«o 
Iff** 4] 

(i) k7*n>BteJS#**3-Ki-<&DNAXIi (i i) k 7;vn >K6-£*S«>-tf 
[Iff** 5 ] 

SSSffifc**.^*'*-*** (1) ( i ) K7*n^*itt3- Ki-«DHAXtt ( i 
i) £7;vn v»^jfiBI*o— «Xttk7A-n>ai'frriSBt*<o^*, ftlraXtt1MM*"C* 
oTj.oHT^nv^^fSit*^i-S^';^-/^K4:3- K+aDMAXlF (2) 

mm&, »w*wxtt^**»k7^n>'Bft^Kffi*^r-t4^KiE»a»-c**, 

iff** 4 l=B««)*tto 
[If** 6 ] 

t7;vn vEteAM'Pmttft&^iitR&qfe&^k 7;vn fit* 
91 1 ~ 5 <£>v*f ^^tcgBtfeo^ao 

iw** 7 ] 

1 7;vn v&^jjfcgf^Ti*? ;^ft*i;7;i'D >m-£-J£I£Sf^*4fff** 1 ~ 5 

[»** 8 ] 

(i) HT^n >R-&-jS«t**3- Ki-^DNAX(± (i i) £ 7^n >K<frJAVX«>— SB 
XtikT^n >m&Jfm%<DXik. ttlJQX\±m8ii£-e$> 0^5.01^7^3 >»-6-jKfl&tt«r 
4 * U ^ ^"f - K * 3 - Ki" * DNA£ # tr#&gUB fflftx^i'^-^ffli' 1 xm^iffflSS. ^ 
iikCJ:0ftfeft*ii7^n 4 <E3ft**ffll&o 

[iff** 9 ] 

(i) t7^nV|[^Sf*a - K1"4DNA3Ui (i i) k T^n >fl|^AKK«>-" SP 
Xii k 7 fl> 3 vH*frjS**©&ite, ftinXtt1tJJM*"e* o ^S.o k 7 * n >R^tf£«ttS: 

tE!fc-f Sifct J: «J#5>^*> fc7fl'n>HteM*#i"4^ire^ttX»i**Li:HC. 

[If** 1 0 ] 
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li^fittK v^M%JtO f ='^tttl*^'5:-2>^^ 1 bS«?tt^v>-ftL^ 

IW*« l l ] 

x t± -e tt "b xn * ft e> oai. 

1 2 ] 
1 3 ] 

S&Kffl&jfciL (1) ( i ) fcT^n^-g-jSPfiifcn- K-T-5DNAX»± ( i 

oT^fc7^n>^£j^g£;f-r.&* 0 >J^?- K*3- K1-4DNAXrf (2) 

1 4 j 

xbkt^d ^Hte-jSB*©**, tttaXJigSHfc-e* otiotT^o > BtejSi&te * 
nmm 1 5 ] 

(i) tr;vn>SI^^4-3- H"t*DNAXJ± (i i) 7;ni vBtfi-jSBf**)— « 

i e ] 

1 7 ] 

«9-i 3. 1 5<D^TfLfrizm&<n&wmmm®xit*titmz&%imi-&¥ : &xit 

tfth <r>tt X t± Jt 
1 8 ] 

« 1 4 ce«<o^9t«m«iL«flii&o 
1 9 ] 

\L 7 )V n VStft-JftSt**** DV7 l )-fJMfi*t7Jl'D ^H-frJfiWSfC* <& > W*^ 9 - 

<fi>&-UX\**ftb<r>im.o 

Im^m 2 0 ] 

8 xt± 1 4 izmt<D&&&®m®fflmm^im*.m 15 ov»rtu^{cia 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

t7;VD>Sli, 1934^ icMeyeri: Palmer^. ^©IMStOSTy-flcfr&JMt Lfc^V a* 
fcN-7-te f)U^3t5 £ 1,3*5 J: l,4^L^-*tO^>)^L#ig*^-t-4a: 
[0 0 0 4] 

*<Bfft, 1950~1960#ftfc, ViT^n>Bi^jSK|»-r*Sf3(B*«A»dia[3*ll«:fflV»fc 
& (&T\ UDP-^^^nv^t/ctiUDP-GlcAti-^.^ ££0^ U y>-5' 

P-GlcNAci:1-<i>c: 0 2«Sw^5^l^^^K*ffiv^^i:tcJ: fK gglSfc®$B 

[0 0 0 5] 

60 IHU lit-abot^ 1993^, 5t«3*Woi:7>Hi>R^jS***fe ; f-(hasA)3J t #Ji 
> ifcfcflft 5-10 #H8) , S & fc, ?DV7^ /l/^PBCV-1 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 
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[0 0 0 9] 

4 * o ffl 4r if « 1 6 #hb) 0 

[0 0 10] 

tfir o £W±tS i: ^ if /Co 
[0011] 

* h-* 1 7#hb) o L*U iORJott, 

[0 0 12] 

tit. t7^D>iMffii> -K»Ct!S:^iIII«i5 i r 
v>&o tT^nvftMSIO.!: -5 *»»^a^ ftfc^fcl&m fc 

[0 0 13] 

z<d£ i K7juu>m*m®K£io&m?zmfti±%%&* t ft^£w&2ft>zi>v> 

I^#If:fc$U ] Meyer, K. and Palmer, J. W. (1934) J. Biol. Chem., 107. 629- 
634 

[IMfff 30$; 2 ] Weissman, B. and Meyer. K. (1954) J. Am. Chem. Soc. , 76, 175 
3-1757 

[IPNrlHdRS] Markovitz. M. , Cifonelli, J. A. and Dorfman, A. (1959) J. Bi 
ol. Chem., 234, 2343-2350 

[*#W\fc!R4] DeAngelis, P. L. , Papaconstantinou, J. and Weigel, P. H. (19 
93) J. Biol. Chem., 268, 14568-14571 

[*#K\Jttlt 5 ] Itano, N. and Kimata, K. (1996) J. Biol. Chem., 271, 9875-98 
78 

H¥&ff%M6] Itano, N. and Kimata, K. (1996) Biochem. Biophys. Res. Commu 
n., 222, 816-820 

I*#H\S:tt7] Spicer. A. P., Augustine, M. L. and McDonald, J. A (1996) J. 
Biol. Chem., 271, 23400-23406 

I^WjtlK 8 ] Spicer, A. P., Olson, J. S. and McDonald, J. A. (1997) J. Bi 
ol. Chem., 272, 8957-8961 
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[#M#Sf:£TS*9] Shy j an A. M. , Heldin, P., Butcher E. C, Yoshino T. and Br is 
kin, M. J. (1998) J. Biol. Chem. , 271, 23395-23399 
[imfflCMl 0] Watanabe, K. and Yamaguchi, Y. (1996) J. Biol. Chem., 271, 
22945-22948 

[^WRvSnttl 1] DeAngelis, P. L. , Jing, W. Graves, M. V., Burbank, D. E. a 

nd vam Etten, J. L. (1998) Science, 278, 1800-1804 
l&'&VfJzffl.l 21 DeAngelis, P. L. , Jing, W. Drake, R. R. and Achyuthan, A. 

M. (1998) J. Biol. Chem., 273, 8454-8458 
UMWfAlRl 3] Petrides. D. et al. (1995) Biotecnol. Bioeng., 48, 529 
[IMtfrlfcitn 4 ] Giddings, G. et al. (2000) Nat. Biotecnol., 18, 1151-1155 
l^Jtl 5] Daniell, H. et al. (2001) Trends Plant Sci., 6, 219-226 
[##^S^1 6] Matsumoto, S. et al. (1995) Plant Mol. Biol., 27, 1163-117 

2 

limmcmi 7] Palacpac. N. Q. et al. (1999) Proc. Natl. Acad. Sci. USA, 
96, 4692-4697 

mftftZMl 8] Tlapak-Simmons, V. L. (1999) J. Biol. Chem., 274, 4239-424 

5 

[0 0 14] 
[0 0 1 5] 

[0 0 16] 
[0 0 17] 

mi. (1) (i) tT^Q^fMif?:^ - K-T&DNAXfi (i i) tT^u>m 
■C«i»IB»*»JM8»"*-*Xa, (2) ^K<E*L"C»e>ti.fc3BKtE«#*^W1-*XS 
[0 0 18] 

S2. (1) (i) t7^n>i^»|*3- K-fSDNAXtt (i i) K7n>u>WL 

>^^ffi1±5r^-r-&^ , ;^7'^ Ktn- KI-^DNASr-i-trfimfflffi^x.^^^-^ffl^ 
f««#*^R|Ejft-t*XS, (2) 3gJKIE*LT»C»itfc^JHglftflt*^*'r*XS» 
(3) »»RlE!ft#KJ:»)fe«§*tfcl£7^n>»^J!ii-4Xg«:*-r4, H7*n> 

[0 0 19] 

0^3. (i) k7*n>tfrmHE*3- K-f*DNAXt± (i i) K7fruy&£ftM 

/NBAS Kl&mm-f h Ig * * . tyji'O 4 3&JWE»tt»«ia«>f^* 
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10 0 2 0] 

£4. (i) t7^0^|gf*3- K-TSDNAXtt (i i) t7^D>l^ 

ft £ ito&i- * ig **-r * , * t * u >^stg*^r-r * w£mmw<D\m-%mo 

[0 0 2 1] 

. mimmfcz.'*? 9 (D ( i) fc7*n;/l£^$gi^f£r7-- K-f*DNA 
Z«± (i i) t7^n>^^^o-g|5X{it7^n^-g-^^<7)^^ #iDX«±« 
^ft-e*o-Cj.oi;7;l'n>^^1±4:^-r-l,^';^7'^ K*r n - KI-^DNA^tf (2 

[0 0 2 2] 

316. H7;vn >m^^^«»%fi^Xiim^tiS5R^T;voym^^-e*> 
«i~5ov^-fn^^ie«w^ffio 
[0 0 2 3] 

~ 5 (D^-rtifrKtmvjimo 

[0 0 2 4] 

^8. (i) tT)\'U>WLi;$M%*-3- Kt-^DNAXJi (i i) t7^n>|MI 
[0 0 2 5] 

^9. (i) t7;l'n>f^Sft3- K+ &DNA3Ui (i i) £ 7^n 

^f&i***-!-*^';^^ k*3- K-r-2>DNA4-g-tfi§mfflamx^^^-*fflv>T*i!fe 

ft i: |WI £ Z> =f-&X lit fib <D&tXlt Zfib ogj&o 
[0 0 2 6] 

311 0. tfrf-ifiMfe, WfttW, ->^ffi%£l/3^»lJ^e>££i^e>Mtfft 

[0 0 2 7] 

an. sir**. as, ^e#, $Mfu tt^xtfMfr&fcswfr&ajttt 

[0 0 2 8] 

t± *l b ©ntx « *t e> oa^o 

[0 0 2 9] 

SI 3. UStfflSJlx.^*?-^ (1) (i) fc7*n>»<frj«BBIt*:=- K-f*DN 
A3U± (i i) k7;vo>g|^^o— «XttfcTA'n>atfrrfW*©^5fe, ttinxti 
g^ft-e*oTS.ot:7^n>®^Mtg4:*1-*^'J^7 B f- K* 3 - K+ SDNA&tf (2 
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[0 0 3 0] 

5114. (i) t7*nvBt^gE*t3- K-f^DNAXti (i i) t7)Vo>i^ 
&f£ffift*JiirZ># 1 )'<7?- K* = - Ki-4DNA4:*trifeSffli(a»x.' /, «^^-*ffl»'»T«[ 

10 0 3 1] 

5115. (i) fc7*n>Bfrfr*B**3-K1"*nNAXHt (i i) t7;VOViSM 

WfcZT&Mn&t & Z tkZX *)%bft2>. t7;l'D>i^if?:41tSff^ffitl 
[0 0 3 2] 

[0 0 3 3] 

* ft ib OS \t * ft b OMS. 
[0 0 3 4] 

511 8. 1 7 d Vf^Mf *^ nV7->^^ft*t7^n >'^«|f * * , 
5I8X(± 1 4 KEtt0£ft|EiMt4MII&. 
[0 0 3 5] 

511 9. t7^n>iMff#?n V7^;u*fi*fc7;i'n>^j&$*|fT-&&, 
99-13, 15 OWf ft5W=Btt©»JtlEa^WXtt*-ftfc m **i"& ; T : »Xtt 
*ft b ©SfTXIi-tft b <DMM.o 

[0 0 3 6] 

512 0. 5I8XI±1 4C|B«0»*lElMt»IBlSPRv»tt3R9-l 3. 1 5 <0V*-fftj&»£ 

E«o^K«5jjMe*xtt * ft fc ra cttR & wx«* **t oMxwt * ft e> <^a» 

tc i o T £M $ ft tz T >v o > 

jar, ^»wicov»T#jm»=»w-r4o 

[0 0 3 7] 

©— K7W >B*MW*©£*, #JnX«i«^#t?ab otloK7;vn 
[0 0 3 8] 

KT^n^K-ft-JSRSEfc Ltlt UDP-WnvSiUDP-N-TW^a 
-9-5 >^IItLT, ^/i/*n>Hfefc^/nnj-5 >0*fttjjgL*ji*»64:a# , J^— «i6 

v?*, 7tfyh, -7F'J, 77'J J&y^^i^OWftftHrfiSSOliT^nv 

K^jftKR, * M/^h 3 y jJAJg,, l'?*, ^Dl/yf'fWfwMa* 

7*n >S?^f fi tfflv>5 o Ho 
[0 0 3 9] 

[0 0 4 0] 

K fc J± > ±f Bo <fc ? & t: 7 ;i/ n y $e£-«fg *c is v>T 1 7 * n > BR^jSStt * & * 
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[0 0 4 1] 

tTJl/DVlMfi^, #iDX«±S«l#-e*o-C, .E.ofcT^nvR'frfti&ttfc 
#1-* # 'J ^^f- K t ±fB<*> iHt7;i/n >SMfI«7 5 y flfe£?l C£v>T, 
liL< 7 5 y Bb&*&*, t < «±#JP $ iXtzT 5 y |£K?iJ K «fc •) tl 

«#$*fCV»4 (Jing et al., 2000, Glycobiology, 10, 883-889) 0 
[0 0 4 2] 

[0 0 4 3] 

#S§IJ§ C is *t * 1 7 ;V n > R'fr ARR ta-Kt* DNAX t± * 7 * n > Rg-RRR CD - 
RXIi k 7 ;i/ n >K*Rme&& ttSnXttSSMfc-C* otlot 7 An >R<frj£f&tt 
Z%-?2>#i)s<71- K*3~ K-T -SDNAt LTIi, ±Et7;pn^MflXli#^ 

[0 0 4 4] 

0flx.tf, t K TV*. K -7 HJ. 77'J*'7^#x^, X M^T* 

hnyj&xs, ;ufaV7«, ^DW7>>-f;v^fi?fcot:7;i'n>^^;^a<E^-* 

[0 0 4 5] 

J:»)*#Wfc«U Khi^t7^n>SMf* (hHAS) itCT<OHASU HAS2&J; 
miAS3, 7'>Xft*Ct7*a^MIi (mHAS) JWs^-OHASl, HAS2& <fc UTIASS, 
-V b 'J flt<5t7^n >R£-RRR (gHAS) jtfi^pOHASl, HAS2i5 i t>*HAS3, 
4*<0K7;l'D>iMfi (rHAS) iHS^ OHAS2^ ')->fi*©t7^D-/^If 
(bHAS) Jtf£ : f-^HAS2. 7 7 'J U V * 1f 3-fr&*<DM. 7 An (xHAS) fltfe 

^•OHASl, HAS2i3 J: tMiASS, ;UfaV? A A h *> ^S*<75 £ 7 AO (pm 
HAS) XH/7h3 7 *^ \s*y^A&5£<DK 7An >R#RRR (spHAS) it 

* h n y * * i^^f'Jy? V £7 An >1#A8X (seHAS) « 

itt, ?DV7^^W PBCV-1 (cvHAS) fi^^HASitfS^^h^fflV^iit^-eg^o 
[0 0 4 6] 

tT^ovR-ft-jfiaf* (HAS) SfffCB, HAS1, HAS2, HAS3& if<a#«* *f 7 , *r^1- 
[0 0 4 7] 
[0 0 4 8] 

±12 ( i ) t7)VD >R6-R*R* a- K1- £DNAXt± ( i i ) t7W 
co-g&Xfi 7 A n >&&mm%<VXik, fMnXliRRfr-e* o "^-S- 0 7 a- n >@££-j& 

IMMfcRttXttJemglfcRflfcWR* o 
[0 0 4 9] 

*»MO^K«»ltWifflJSXtt^«IESMt» iis ( i ) 1 7 a n ^IMfl ta-F 
•T-SDNAXti (i i) *T)\'V^&&J&M%<n—UXltKT)i'U>M&j8mm<D£.£i. # 
imXttlMMfc-C* o II^ 7 A n K* = - Ki~ * DNA 
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[0 0 5 0] 
[0 0 5 1] 

^^♦KisviT, *»fctt, »», >>^«», 3$-*M&, »*tt»^**tr, # 

[0 0 5 21 
10 0 5 3] 
10 0 5 4] 

Jfe-ffcK^Kft^U 7f-^->3 ^S&ftSr-g-tr*-? *~*-HB^*^T?v»;h.Hr**fciW 
R»±fcv»„ •Wx.Jfy^X^ K rpBI121J > TpBI22lJ , TpBIlOlJ , rpIG121HmJ & if £ 

[0 0 5 5] 

&t (i) k7;l/n>tMli^3- Ki"SDNAX*± (i i) k7*n^»f© 
ft**"*" * jJ? U K «r 3 - Kf &DNA£if A L^3K^ttlfci^^ * - fcSA-T & - 

[0 0 5 6] 

3^JME«0«-Jfti:55:4«WiWII60«fc LTii, 00*. If, * A3Efi5fcBY-2,«^T-13» 
, ^>v*>fi5fekurodagosuni», 7 K^S^VR^Ife^VWM, 3 •> v a. rf** ? 
AMIBfi^PAPfflift-^PAWJBIfa. ->D-f ^^-X^-a*T87«> T*^9 E&3fcAsp-86#BIJfe 
^A.per*fflS&^A.pas»^A.ploaBSa, * * ft*Cba-Hl, h t h ft*Sly-liBJ!&> ^ 
y * fc*l-llarifflllk -^-^V*&3fcCRAjfflJfe^V208iffiJ&^ U>V >>**Spi-WWB 
J3&^Spi-I-l«^Spi-12FfflJ!&, ^^TS^Lcy-lM^LcyDelfflfl&^LcyDT^Jia^, «f * 
|£*0S-l*fflJ&, y;W-^-f-V^S*Vma-llfflfl&, ^fiSSPSBiWIfe^PSWffllfe^PSGimjfi^ 

[0 0 5 7] 

T, &&v>(±7'n \--?7 7.\-\Z3-Vir hn^V-i/a^ftCiot, (i) t7*n>| 
^jft**4:3- K1-&DNAX»i (i i) t7^n Vgg^p^O— l&Xfik 7>n vflfcfr 

[0 0 5 8] 

miEijf 2 004-307925 1 
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[0 0 5 91 

it) wsmmwmmtiwmK. fle*tt&*irv»**iMMWf«ft«raM 

[0 0 6 0] 

^Jx.tf^ ^trfiFujimuraib (Fujimuraib ( 1 9 9 5) , Plant Tissue Culture Lett., 
vol.2 :p 74) O^j*?rfflv^^i:^-C#^)o h 9* n 3 ->T-(±, Shillitot> (Shilli 
toh (1 9 8 9) > Bio/Techno logy > vol.7:p58K Gorden-Ka mm, 1 9 9 0, 
Plant Cell. 2, 6 0 3 ) 0*tt*fflv»4 C: ttftZ 2> 0 *J* if 4 *T?I±, Vi 
sserk (Visserf> (1 9 8 9) , Theor.Appl. Genet. , vol.78:p589) <n1jifc*m^Z> t 
^-eii. Nagataib (Nagata, 1971, Planta 99, 12 

) <Djj&im^Z>Z.ttfX-&2> 0 yn^f ?tXfC «± Akamai (Akamai ( 1 9 9 2) , PI 
ant Cell Rep., vol.l2:p7) 0*fetfflv>4ik#rli, 
[0 0 6 1] 

iiifeoSttCi "9ffc*$*tfctt»#, ffcttWDteSfc^-f *-5-<W& ($5l&#> 
[0 0 6 2] 

[0 0 6 3] 
[0 0 6 4] 

fiHIIKT'nt-?-, «^#M«J7'd^-^-, a6«Hfl9yn*-^-&if3S« 

& o 

[0 0 6 5] 

2fc> ja«»»»^n*-^-aTtt, 0Ox.t^ *fe»MMW*tt"/n*- 
3b & o 

[0 0 6 6] 

LT\ * 'J 7 7 7--t->f^ ^>i7'l';i'X(^35SRNAitfS?-<^7'P- : e-^--ejb*CaMV3 

t _ ? _^.^nn7-fiVa/b^W^S?:3 - K1-&CABafc : ?-0 7'n-*-- * 
•fe;V7;Vft K3-'J Vlft Y'uY-f-Jdk*f73.=-v Y 9 y^ir^a- K-t^GapAit 

-•t*atf5 ; F-^L0X7'n^-^- > l/^-^>jtf£^«0Psl7*n^-^- > 7 ^ 9 — « jtfc^O 
AmylAyn^e-^-^^lf f>n^o «*MIW7 r n*- * - fc LTJi, H 3 ->7 5 >6b-t 
KD3f7- -t*a^^-OA6H6H7'n - * - % 7"l- U->>N-^^;U b 7 >X 7 x 7 --tfOPMT 

Sus^ST-T'n^-^-, ^ri; a^Df-f Y1rZ>'** + >Mis^- -fu*- * -qt 

[0 0 6 7] 
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[0 0 6 8] 

A3tW^n*-^-****»f "bft&o A*t LTfflv>ib*LTv>;Mt^tHC,t ^$&3i* ^ f§ 
h y >X7i7-^f<027KDa-9-rJ---7 h 9 >rt9jt&a — K 1" •& GST-273t fs?" — 
9-, (1,2,3) -f7i'77-*-7-**^t'f?^iS->f)l'i^f* (BT 

H) K. i rj mMZ ti& * - V m&=F7 n * - * -^PMMs^ * >^I7n * - * - 

4 v X u - * - WRIffl * 1 tt Oi(ffll&rt/>»WT? H7^n ^Bft-frJftB* 

~> ^ f - ;v * 7> K £ tf in L 0 . H7>n> &<&- MX O -SB £ £ <fc 4c« $ ■£ £ d 

[0 0 6 9] 

[0 0 7 0] 

[0 0 7 1] 

tit. *m%<n>mm?L&Mmm^*, -yvm®, 3 zit&ttizo 

[0 0 7 2] 

, >*5fK v*?h ^v^, vvfh 7*1T*k -tyfh 7h«m, fc/utf* 

$-o*t% * ifb ft. * o 
[0 0 7 3] 

j-AtytDUWlWlt Ni cot i ana, S o 1 a n u m. Datura, L 

ycopersion, SfcliP e t u n i a KS^ttWWbtU «x.»f, 

[0 0 7 4] 

^ ;^5$-<ott%C9$I i: Ltti, Oryza, Hordenum, Secale, Sccc 
harum, Echinochloa, S/cflZ e a <bft. «*.Wf % 

[0 0 7 5] 

Trfy-t&tDWOo'DMt. LTI±, Raphanus, Brassica, Arabid 
opsis,Wasabia, itzitC a p s e 1 la 6 ft. tffl^tf 

[0 0 7 6] 

7^yfl-(7)ftiJ«C)^J t LTIi, OrunuSsMalus* Pynus, Fragari 
a, ifcliRos aCJR"t**»*«*tf?>*t, 0!l£if, 7^. U > ^> 

[0 0 7 7] 

-rJ&OUWJV&bb Ltl±, Glycine, Vigna, Phaseolus, Pi 

sum, Vi c i a, Arach i s, Trifol ium, Alphal fa, ifzli 

Me d i c a g o Izmi-ZUWmf h ft, 9~ 4 X, 7X+, W .x. 

[0 0 7 8] 

•7 »; ^•W^<O0iJ i: LTt±, Luff a, Cucurbita, ifc!4C u c um i s 
kzWL-tZWfo&mfbfi, flfl;iJf, 7j^?f--\r, ^a7'i, ^n^^mJW 

o 
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[0 0 7 9] 

vV^fcOfil^Offili: Ltli, Lavandula, Mentha, itziiP e r i 1 1 
[0 0 8 0] 

:r 'J fl-fcJR J: L"C(± % A 1 1 ium, Li 1 ium, SfcllTu 1 i p a 

Km-r^mm^^fhix, man, ^v, 'y^wt^w 

[0 0 8 1] 

7*fMftWWtLtli, S p i n a c i a fcJR-t4tt»J&*a*tffe*U «x.»f, * 
[0 0 8 2] 

*zV^<T)WllB<r>Wt LT{±, Angel ica, Daucus, Cryptotaen 
i a, ifcliAp i t umfcHi-aaWj^ffeit, tfflx-lf, vv"> K, ->v>> 5? 

[0 0 8 3] 

Jl/ffrj-fl-OttWOflfc LTHU Ipomoe a «lf hti, 011*. If, -9" 

yv-f ft* o 

[0 0 8 4] 
[0 0 8 5] 

[0 0 8 6] 

3-K1"*DNAX»± (i i) K T )VU VflteTKflEfcO— fflXMt CTA'D >l*frjS**<B& 
[0 0 8 7] 

dnax{± (i i) K7)i'U>M&f£Bm<v-BXteKTJi'V>m'kffimmv>X9z, ttinx 
liS^^-e *otlot7;vn vBte-jRffitt* £ # U K £ 3 - K + &DNA£# 

[0 0 8 8] 
[0 0 8 9] 

[0 0 9 0] 
[0 0 9 1] 

o 

[0 0 9 2] 
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[0 0 9 3] 

l: T ^ n v » * ^ trtt ffi « * *%ifflj& * # 4 ft v» T >u n v » o«ia#» S: » 

(0 0 9 41 

^wt'^-rf, ^*^i»D*«>f&*ai^iaiw**ft^i:u-c. mm^mmLnzo 

[0 0 9 5] 

^»WK:J:*ttf, *3fcttW-C&e$irft3&»-3*:tT^n>Bft5& , > I*CJ:?l4ISiii 
[0 0 9 6] 

9 Koffljfe * «£ tf4HSu ^fift f Lf ft *> O *X.B&K*** 
C * ft iroM«*»* 4 o S£©ft irt»J±*MMMM4jB£. 4 im&& 3 4 o 

[0 0 9 7] 

Lfc»-fi-CM«Kft* b*'>>, «Jfett$-fA'*<0'kE"feftV»3|rSfttoK&£*"? 
[0 0 9 8] 

[0 0 9 9] 

.mk, (»*) «r»s«^ ft**o«»rt-ca 
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L * t , K7^n>l!OlM:2 J6<0ffif*"eaMHH * -5 v» fi&W-IB 4 £ ft o 

fca*?«)*ft4SLfc« 4 ft v>„ 
[0 10 01 

fl4v>ut^ 0 #i:, fiH£21fc7>l'n>S'frj£**MU l^k7^n>M|| 

* 4: K KS^i- 4 u > a&K * a * ^ * y tr v ft 14 - i8#? t * w& t , 

Ji/n vlfc^iSB*ffitt ^ 4: ft *r#jSift3*iTv»A„ iot, *^W«t ^ fc, 

[0101] 

CO£?C, #»9Ifciiltafc7Ji'n:/B*£MtoMU t£*&**e>tt ; F«!L#&v»i£ 
Wet, >&>o, KaLhS*r*W tor*4, 

[0 10 2] 
[0 10 3] 

^nV7^^^H7^n> Bt£-ritmft&?- (cvHAS) £ PCR K <t *) J^STf * it * KPC 
R79>r v-^ML^o /5>f7-li, gfcKiJI?£;HcftoTv*4?ni'9'^;i'**V 
AE?!!tiMll (Kutish et al. 1996, Virology, 223. 303-317) (Li et al, 1995, Virolo 
gy, 212, 134-150) (Li et al, 1997, Virology, 237, 360-377) (Lu et al, 1995, Vi 
rology, 206, 339-352) (Lu et al, 1996, Virology, 216, 102-123) *3 £ *7 * o V 9 * 
^Wfi*t7*a vBtejaHME^OHjfeflHR (Graves et al,1999, virology, 257, 15 
-23) (DeAngelis et al, 1997, Science, 278, 1800-1803) LTtSftL, 
fS^ * * — fci&S ft *ft in L. fc * © tffc* L o W Pt^Ss^ 4 r 

t±5'fj 79 >f KiiNdelflStiU 3'flS 79 -f K«Xbal8Bffi£tt3raL.7t 0 
5' ISO 79 -f (E?!l#-t3 ) 5' - GCC GCC GCA TAT GGG TAA AAA TAT AAT CAT AAT GGT 
TTC G - 3' 

3' Hi 7 9^- (KFU#-§-4) 5' - CTT GCA GTC TAG ATC ACA CAG ACT GAG CAT TGG TAG 
-3' 

PCR©&MKl±, *n VyyJfrXCWim&iiZFCWkmoy; ADNA (AA^ 
•K»*W*» &*^^=HII«W*a UJffl ft «8 *J8^fc 0 
[0 10 4] 

PCR »±. DNA# i ;^9--tfKK0D -plus- (SC^tt) £fflv> % 94*C 23\ (94t: 15 
U\ 40TC 30*J\ 1430 2*M*;K (94tJ 15^, 60"C 3<HJ\ 68"C 1^)25^ 

'f ^/l/ORjS&^n^ATfrofco #<biX7tPCR®f)t*, pBluescript II KS (+) (£l&pB 
St^B&i-^) <Dp-iSy>7 }• ^-^^{^(Dmt^^ KVATG»ffi#NdeI-9-'f Mcft£ ± 
d CWL)k*lI«a'<i r ^'- (5fc^pBS) ONdeliXbalWtttcJfXL^o JfASft*: 
SrtfSr, ->-^i>-9— K± !)CVHlH***li7^nvlJ^-ift**afe^cvHAS-HI (Bfll 
#-§■ 1 ) is X tfCVKAlflclS* K7*n >R^lft»*»£?-cvHAS-KA (K^J#-f - 2 ) ODNAgfi 

[0 10 5] 

2. cvHASO*JM|-e«>*a*J:t^fta 

c^S-Hl4^ficvHAS-KA*-^tp^BJM109 : l:37'CT'-|!feig^L^j§M«rMi: L, 5 
00ml4RP7 9^3K50mL<^LB^a (0. 2% ^/U n J: T>*7 > tf v V > £-£-*>) t500^ 
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-p-V-Xy? Y vK (IPTG) fii&^dfiite i IW-i&iQ Lfc D i£«i&T|^ *g*?£<7) 
£fc£ i •m-fcfclsPRU 30mlCD;fy7 7- (20mM b V ( P H7.5 
) , 0.2MNaCK lmM EDTA, lmM ^ > X 7 5 v > £ <fc l^lmM 2-^JM7'hi^;-* (2- 
ME) £-£tr) T-^SL^m, 7 V VX \z J: 19 m#£m5$L7to ( 
12.000rpm, 20#) L, $ £ K*<D±?jf (xl00,000g, 1 B#W) t^CltlCj: 

"9cvHAS«-^tfJ^®^«rttm U 200^ KO^yy r - (_hfS |W|^) -Cf??§fi?U cvHAStt 

[0 10 6] 

3. cvHASffi-ttil^ 

*J§ffi^&g^ft£cvHAS»ffi&£fflv>Tfc7;un>^£in vitro-C^ U *<DRm 

In vitrotr;i/o>^^;(±, lOOmM H;*tt*ifc (pH7.0) . 40mM MgC12, 0. 2mM EGTA 
s 20mM 2-ME^ 0. IX BSA, 2mM UDP-GlcA. 2mM UDP-GlcNAc, 20% glycerol* X X/lO/a \<D H 
ASJSW**'Sf*^»50/til»w»!SEL*:RJiS«*37 , C-C2Wf|BI, 4 J:lf20B#H (0/N) 

[0 10 7] 

[0 10 8] 

(TOB) is J; tfiftSHbic* * in it * k , nwmm <o ^ ;v * * ^ - -fe- oftffl WBim.it £ it 
tlfeti. RJS#±«*iSJp|fe, b ';-^--rz^fi450nm, *tMSE*620nmT*®5fc 

^*S95fe (A450) tJitCit), ^vy^fcT^nvi^g^fFffi^&o 
[0 10 9] 

K-S-i^TV^tt-^^y/K^iR^R^CjtT^nvBlft-g-tiv*** (Mock) ©(Rjfca* 
3|v»fc|| (ZiA450) 4-fflv»tb7;vn>giia$^L, £ IT? t T ;U o > S agg (HAjg 
K (ng/ml) ) t LTEftLfco 
[0 110] 

BSLTV^^fUkT^n^gl (jftSlOOng/ml) OiRftgfcAi: Lt, y zf )i«D®.±m 
B X 100 ng/ml A X 50// 1 -rlOOO = C nfi/EJSBfW 
[0 111] 

K7)l'V>M<DmJ&%-&T:~$>& (GlcA-GlcNAc) (Dfr? Sti398.35T-^>i.OT-, (GlcA- 
GlcNAc) „cO^St±398.5X n-18X (n-l)-e^i-Cl b&t?& * O?, 
n=10<Z>%-S\ (GlcA-GlcNAc) io<95KPSf± 
398.8X10-18X (10-1) =3821. 5 Dai:#ffi $ *l£ 0 
[0 112] 

C-r3821.5Xn (4-Httn-lO) X1000=D pmol 
[0 113] 
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$1z, $&&W.<r>9 W^flii&liBSAfc^ig* ^^St LTffiv\ Bio-Rad protein a 
ssay reagent (A-f * 7 K) K«fc *5 M L£*£:I££S 1 ^?It t"C|S® Ltz 0 
[0 114] 

9 y^9^\m^tz^\Z^WL\^tz^T)\yU>m-^^tixtzQ,\zk<D^%L (pmol) 
&fti|-f *mi T-HAfStei: LT^Lfco 

[0 1151 

[0 116] 

jt^?- &3$o^ * * - ( c x *) i&wm: l ^mms^co t: t^d >$^$0Sf«tij S p 
ijise^L £ ^cu&m & * o b r )v o > tu & * cvhas-ka tiu 2eoes 

^ffo^O-e-e-tt-rtL^cvHAS-KAliJi^cvHAS-^iiaL^o * n 1-7 9 >i ;UXCVHI1^ 

m-^J&I£ll*affir££cvHAS-HI tSU 2 |§lO&«£^£OT-^;ft^;iL*cvMS41IlJ3 i 
r/cvHAS-HI2tSL^ 0 
[0 117] 

HASrStewSSl^&te, 2000-4886, Itano, N. and Kimata, K. (1996) J. Biol. C 
hem., 271, 9875-9878, Tlapak-Simmons, V. Let al.,(1999) J. Biol. Chem. , 274, 424 

6-4253^ Kmm £ titzjj& t mm-? $> *> 0 

[0 118] 







A450<Ave) 


AA450 


HAj£j£(nK/ml) 


HASRJtComol-GIcA) 


*>/<*SCmg/ml) 


HAjg14(pmol/mgT>rotein/h) 






0.035 












Mock 


4B*R| 


0.059 












spHAS 




0.062 


0.027 


14.2 


5.312 


3.12 


851 


4B#RS! 


0.122 


0.063 


33.2 


12.395 


993 






0.045 


0.010 


5.3 


1.967 




426 


cvHAS-KAl 




0.090 


0.031 


16.3 


6.099 


231 


660 




O/N 


0.231 


0.172 


90.5 


33.841 




732 




2^ra 


0.045 


0.010 


5.3 


1.967 




475 


cvHAS-KA2 


41$^ 


0.080 


0.021 


11.1 


4.132 


2.07 


499 




O/N 


0.232 


0.173 


91.1 


34.038 








2E$|B! 


0.094 


0.059 


31.1 


11.608 




3.120 


cvHAS-HIl 


4B#fH5 


0.150 


0.091 


47.9 


17.904 


1.86 


2.406 




O/N 


0.117 


0.058 


30.5 


11.411 




1.534 






0.057 


0.022 


11.6 


4.328 




1.258 


cvHAS-HI2 


4^ra 


! 0.106 


0.047 


24.7 


I 9.247 


1.72 


1.344 




O/N 


0.271 


0.212 


111.6 


41.711 




1.213 



[0 119] 

mi<D%s%kizmzttz> &mLtzmm?* s KT)i<ri>WL&j&,Mmmii*n^zt 

[0 12 0] 

4. cvHASttW»affl^^^-^« 

-h|S3. Tftfll LHASffitt £?£^ L, fccvHAS-HI t cvHAS-KA£-£tr 7*7 7. 5 KDMAfcfcSfc 
IT, PCRK i tHWR**-*^ h*#SDL/cPCR7 p 7-fv-^fflv^TcvHAS-HIi:cvHAS-KAK ; 
fr*Jg«Lfe. PCRT^^-ti, 5'ffliJ{±5fc^pBS±^@e?iJ^MI5S0^g|5ffiDraI^#lin$^ 
fcT*?^ v-fcfgft-U 3'f!ltta:^pBS±Ov;i/^^n-^>^-9-^ > + OWR*3l"r'J--r 

5 , filj7'7 -f "7- (B2«-5|- 5 ) 5' - GTG TGG AAT TTA AAG CGG ATA ACA ATT TCA CAC AGG 
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- 3" 

y%-77<<-?- (E^iJ#^-6) 5* - GGG CGA ATT GGA GCT CCA CCG CGG - 3' 
«v»-C, IftiSIs^^ ^^-pBI121 (Jefferson et al., 1987, EMBO ], 6, 3901-390 
7WvHAS<OjfAte, pBI121*ftlJ|5&MSmaI^SacIT*M'fbL, }f A1-*cvHASt±$UPl^*Dr 
alfcSacI-CM^t, 7^->3 >RfcX-<tt-otz 0 Smal tdram®MWmWffi-*.1%st & 

[0121] 

£U:J:»K cvHAS-Hl4-g-trpBI121^v7.5 K (pBI121cvHI) t cvHAS-KA£-&tfpBI12l7 p 
nU* ( P BI121cvKA) tS^^T'^^o 
[0 12 2] 

xv^ hn<fl/-> 3 >n>tfx > b-fe;Mi, T iTnA^ 7- U ? ALBA4404 (Agrobacte 
rium tumefaciens strain LBA4404) |-nnx-^5 mL^LBJgifcKtl® U 28T;-eiBfc® 
Si^L^o 500mLWLB^*b^ffi^L. 600 nm£:j3tf£;8iKri s 0.5K&3 

St? 28 rT-Sm^L/co ^*^^3t'C^ai (5000 rpm, 10 min, 4 1C)K<t >)*IL 
T±fS*|^*L, m#£i5fcMH-££i& 500 mL <DffiMft.%$\\kXW'M I?j£it<k5r&t ( 
5000 rpm, 10 min, 4 *C) C X >9 *B LT±7f£l&* L£ e 20#^iIL/cm 
> ttJSK 20 mLOlfrMLtzmW 10%W -to -;V?t?1£5rJJDx-C®?§ U at'MMi (5000 r 
pm, 10 min. 4 13) K i 0 *® L"C±?f L*r D i£Siiw3 mL<Dl&&LJzffiiM 10%7V 

*v-)l>mWLZ1X}Z-XMmL, 40^LTol.5mL^^(C^Lr, ?S#g^t?^$^T 
frb -80X:T'^L^o 
[0 12 3] 

6 . TiTxif^i; j-V*J ALBA4404^OpBI121cvHItpBI121cvKAO^A 
pBI121cvHIi:pBI121cvKA7 p 7X5 KDNA£fS®S U T ^cm^ x V ? ALBA4404 (Agroba 
cterium tumefaciens strain LBA4404) Fo*'l/-->3 >|:J: IJ^ALfco A. tu 

mef aciens LBA4404W P ? b n W -> a > n > fc?x > b MM^f* 1 KS^Sy? * 5 K ( 
200^g/ml) l/il*S#Lfc«i»«*» fc&^Ca^^&LfcmSWMlmS)*.^ 
7 M*£AU /t/u.x%:|i (l.8kV, 25^F, 200H) *W$aLtz 0 !£*> KS0C500/* l&JOx. 
h 28 < CKT3P#&g}g^L*:f& > *T-v>f v>?r-g-tfLB-/^- H&JfcfciMiU 25"C"T? 3 H 
RSJg*U pBI^lcvHItpBI^lcvKA^^-tfT^n/N^r-'; t> 2**%tz<, 
[0 12 4] 

7. pBI^lc^IhpBI^lcvKA^^-trT^n/^t^^'J fj ALHA4404*feK X i> * /t s^FXM 
US (BY-2) 

JBJMEjfe*><=»iff*fflfl&«\ Nicotiana tabacum L. cv Bright Yellow 2 (J£1T\ BY-2 
tm.-fZ. ttffr&o Nagata et al., 1981, Mol Gen Genet, 184, 161-165) i&mL,* 
'*=*1%mfflJ&Ol%mi*, NagataibtO^?* (Nagata et al., 1981, Mol Gen Genet, 184,1 
61-165) iC^v>, LS (Linsmaier and Skoog) igitfe (Linsmaier and Skoog, 1965, Physio 
1 Plant, 18, 100-127) «t"OKH2P04*370mg/L. thiamine HCl£lmg/LK:ii4U $ h KM. 
fctikm%<0 sucrose£ X CftftftSO. 2 mg/LCO 2, 4-y?DD7i^->Sfl (2,4-D 

[0 12 5] 

^^<3**iWII&©^Retftfi, 36*WKAn©#ft (An, 1985, Plant Physiol, 79, 568 
-570) K&ofco *T-^-f v>50mg/L*-^tr5mLOLB ififcT 28'CKTlBftJt2!L;fcpBI121c 
vHI *5 J: CTpBimcvKA* #tr * ft-fttO AJ£«j£l00^ L i: , 3g«4 Hl«? 

LT\ $ h V-13 v >100mg/Lt * ;V^-V U >250mg/L^-g-tr3fc^LS^m*20mLJnx. 

T, (lOOOrpm, 4 fl") U ±»*Kt*Lfco *f Lv>3t^LS«25mL«:AtLT 

at't (lOOOrpm, 4#) U iffllft SrtJfe^ Lfco - <B»fls*3liI*fc»>igU 7 ^n/<* x 'J * 
A *Btv»fcJ&*HJJ&$: -f v^lOOmg/U >250mg/L<DAo £3fc^LS^?c 

tBfE# 2004-3079251 



^fM 2004 — 089135 



: 16/ 



v»^l/- HCfMtL, *»LTV>4?n->taj?U, * -f v > lOOmg/L 

, >250 mg/L£iPx.fc3fe^I£J&ifc30mLK#U »-ftl&S6*ff o fc„ 

[0 12 6] 

8. ^*«T-^cvHASO£jii5 

3fcSELSJ&*«t»T7 BWJ&*L)tBY-2iBII&JR»»150mL*a^* (lOOOrpm, 20#) fi^ 
> jfflJ&kJjfjftKa-Jit/io MtttrStal/ty y r- (20mM Tris-HCl pH7^ 0.2M NaCK lm 
M EDTA, ImM benzamidineis £ tnOmM 2ME£"£tr) fcJRSU 7 vy<f-7°V*\<Z 
Ltzo 8W*«*i*'MMSI (12,000rpm, 20*) U $ h \Z*<0±m*mMbftm (xlOO.OO 
Og, H$R) IrZZtKS: i9cvHAS=Sr-§-tfSIli*4-t4ai U 300^ l^*? 7 7- (20mM Tris 
-HC1 pH7.5, 0.2M NaCK ImM EDTA. ImM benzamidineis £ tflOmM 2ME£^tr) T'ff^«f L 
, cvHASJlllffiifcfc tTtc 
[0 12 71 

o cvHAS^tcvHAS-KA**trMiMJja*tL-Pft2«c«:«3Stfco i: *i$t Lfcl&tttt, 

•fe* (SIGMA) £l50mM NaCl£-£-trl00mM'; ^777- (pH5.3) £100mg/mL©»flf-C» 
»U cvHASJSHiiSfcSiniU 37t:T"4I^raW Y L1z a **t-p*tO*> 7*^*9 

0*C^T3*raJn^^ X'Ci^S (I2,000rpnu 10*) L> fcT/m >»©5fe*fc±fl|ffcfll 

ofc„ *©ift**3t2K:jF-f. 
[0 12 81 

S2 fc*V»T, *ou?*>r ;i/^CVKAl#a*ObT;vn>m^^«fK^^^?>^ 
^ ^ — tc J: D^JM6|feLfcBY-2S3feO*>7*Jl'fccvHAS-KAfc*U 2 0^M*ffv\ •£ 
*i-F*t SrcvHAS-KAliJ «t tfcvHAS-KA2 fc * L fc 0 * n V 7 7 -T /i>*CVHIli(*a*© UT^n 
VR-frft***^ Sr-fi-tr ^g^m L£BY-2fi*0^f > 7** £cvHAS-HI t 
3EU 2 SORt^frV^, -?-*i.-r*L£cvHAS-HIl*i it^cvHAS-H^t^L^o fcT^nvH* 

n>m cx^^-n j t LTiembTto ( ) fte>mmi±mmKTA>u>m&WL*<D 

*2 ^fitelt7JPD>^gl 
[0 12 91 
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[*2] 





A450 


t7;un>S?zg£(ng/mi) 




cvHAS-HIl 


0.824 


2,035 


cvHAS-HI2 


0.672 


1,655 


cvHAS-KA1 


0.654 


1,610 


cvHAS-KA2 


0.903 


2.233 


cvHASttiiJ& 


cvHAS-HH 


0.332 


805 


cvHAS-HI2 


0.300 


725 


cvHAS-KA1 


0.285 


688 


cvHAS-KA2 


0.357 


868 


tT;UP-y— tfiiHfc cvHAS fflffi;^ 


cvHAS-HIl 


0.013 




cvHAS-HI2 


0.013 




cvHAS~KA1 


0.010 




cvHAS-KA2 


0.010 




t7;UP>K K) (Ong/m!) 


0.010 




tT;UP>^(X^>^— K)(100ng/ml) 


0.042 




tT/UP>S(^>^— K)(200ng/ml) 


0.080 




t7;UP>K(^>^-K)(500ng/ml) 


0.187 





[0 13 0] 
[0131] 

i o . igmmmikmvAttsom&fflfc 

©KJ&Kt+o 1 7 A- n > ^ jtE * 91 Jet * #8cT? 7 * n > R£-j££%tiH£ *IMS U fc e 
In vitrofcT/l/nvSfc-ft-jfttt, lOOmM Tris-HCl pH7.0. 40mM MgC12. 0.2mM EGTA. 20mM 2 
-mercaptoethanok 0. IX BSA, 2mM UDP-GlcA, 2mM UDP-GlcNAc, 20% glycerol j3 i XflOfi 
1 OHAS«lffit8[*-t-*^*50^ lfcPS:L;fcRJSift*37 , C"T?<K 2M£Ud3'**: 0 SJ&lk. 
90rt'T3^ra»L> RJ6*»T**fc. ±»4rfc7/H3VH*«>aife 

LTffiv\ Bio-Rad protein assay reagent *7 ? K) (ri >) iiSeL^o 

[0 13 2] 
IfK3] 



17>^;U 




A450(Ave) 


AA450 


HA»flE<nK/ml) 


HA&BECpmoHGJcA) 




HAS^t4(pmo1/mirprotetn/h) 


cvHAS-HIl 


OftfSI 


0.332 


0.143 


358 


133.829 


24.2 


2,765 


28*!H 


0.475 


cvHAS-Hl2 


OftfB] 


0.300 


0.103 


258 


96.447 


14.8 


3.258 


28»fifl 


0403 


cvHAS-KAl 


08$|H] 


0.285 


0.190 


475 


177.567 


32.8 


Z707 


2B$r<n 


0.475 


cvHAS-KA5 




0.357 


0.126 


315 


117.755 


25.0 


2.355 




2^ra 


0.483 



[0 13 3] 

*3 bZfUZtlZ «t i K, *W#*iHM&T£KS;h,rt:cvHASMU cvHAS-HI, cvHAS-KAt 
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[0 13 4] 

1 1. pBimcvHItpBI^lcvKA^-g-tfT^n^N^x'; ->ALBA4404^^ i^^'-'^ncoiS 

* 

^/•cn (Nicotiana tabacum SR-l) OJgg^^ii, 7?vj*? f- ? A 'J - 7f 

-fX^ffi (UlfflJ«2., HStSlie, ["tttt-rt'f *"f Ov-IIJ „ SCE-fb^HA, 1991 
tffiofco v>50mg/L*-g-tf5mL<7)LB ^SbT-28'C{CTlBa^L^pBI121cvH 

Ii5 it^pBI^lcvKAt-g-^-TtL-g-trT^n^-x V MrtMiSLfc 9 *W 

X * £ 3 ^riSLfct, ««±"e^fl-4:mfr4: Bfc* L, MS (Murashige and S 
koog) $S$S& (Murashige and Skoog, 1962, Physiol Plant, 15, 473) \Z3% 
s B5fcf*3 V, lmg/L 5 / /'J lmg/L 7 * t" <£ ^0. 3X ^9 > 

#A£»U pH5.7KHH&Lfc 5Wfc**K»1tU 28'C£T 2 B ISU ©MT'SIL^, 

±tt Jf tU*t^i/> (lOOmg/L) i'ie77*7> (250mg/L) fc3-tr5MWSttfc»1ft 
U 25'CtCT16«FlWjt*#TT?*/l'^05gia*fit*L^:o 0MgB?& 3 ^W^K, JgSttC 
IHfi^i-l-**^ M**^ttffl-c«HjffiU Hi-?* vXlOOmg/Disi:^ 
77* v>(250mg/L)?r-g-tr5iaW(MS«^ 3% X^n-x, B5tf^ 5 J: W0.3* 
<yy>#A^ pH5.7)C»U 25'CU-C16i*BB**#T-C»«*R*L<:o 2£M£fcl::%R 

[0 13 5] 

12. B®©SI^/ < t3CD^L7ttT;l'n J'&OJgfi 

g£2ml#C9-?-i-:/K:#U 200^ \<D>< y 7 r - (20mM Tris-HCl pH7.5. 0.2MNaCK lm 
M EDTA*3 i Z/lOmM 2ME£"^tr) iiUZ-XMffl L, 400mg<D v^V- 3 - r fcf-X (tfpg2an) £fln 

i^o bs-12)*«v»t, ^-Xfc^fcdSSM&Si-^fcK 

ilj, ^/^3<73^=Sr^$!LSL7t(2,500rpm, 5*) 0 aWWflsS&Oftfcat'kL (15,000rpm, 

LTfflv^Tto tT^n^Bl^jfeSJi, t7;m>f7"l/-h r**kl («±^fcT*) Srffl 
v>Ttro7c 0 ZO$£W:Zm2 IZtf-To *'<3»&*fc(wild)fcJ:trtiock(i>BI12l^Jt 

AS^flME»*-><3 0d *>•, cvHAS-KACDl 7 A > (No. 2) Kfi H TfrU VBb&*3TfEi=*ftti» Stt 
[0 13 6] 
[0 13 7] 



ffigE# 2004-3079251 



mm 2004-089135 



^-v: 19/E 



[«4] 





A450 


t7;UP>S£^J£(ng/m!) 


cvHAS-HI3, No.1 


0.062 


0 


cvHAS-HI3, No.2 


0.054 


0 


cvHAS-H13. No.3 


0.054 


0 


cvHAS-HI3, No.4 


0.052 


0 


cvHAS-KAI.No.l 


0.083 


0 


cvHAS-KA1,No.2 


0.780 


4,211 


Mock 


0.068 


0 


Wild 


0.057 


0 


fc7;UP>&(*2>#-K)(0ng/ml) 


0.055 




fc7;UP>&(X*>#— K)(20ng/ml) 


0.090 




tT;UP>M(X^>^— K)(50ng/m!) 


0.254 




t7;UP>M(^^~ K)(100ng/ml) 


0.337 




tT;i/P>®(X^>^— K)(200ng/ml) 


0.566 




tT;UP>K(X^>^— K)(500ng/ml) 


0.840 





ffiflE# 2004-3079251 



#12 0 0 4 -0 8 9 1 3 5 ^-vl 1/ 

imm] 

SEQUENCE LISTING 
<110> T0Y0B0 RESEARCH CENTER CO. , LTD. 
<120> Hyaluronan Synthase 
<130> 2902004JP 
<160> 6 

<170> Patentln version 3.1 

<210> 1 

<211> 1707 

<212> DNA • 

<213> chlorella Virus 

<400> 1 



atgggtaaaa 


atataatcat 


aatggtttcg 


tggtacacca 


tcataacttc aaatctaatc 


60 


gcggttggag 


gagcctctct 


aatcttggct 


ccagcaatta 


ctgggtatat tctacattgg 


120 


aatattgctc 


tctcgacaat 


ctggggagta 


tcagcttatg 


gtattttcgt ttttggtttt 


180 


ttccttgcac 


aagttttatt 


ttcagaactg 


aacaggaaac 


gtcttcgcaa gtggatttct 


240 


ctcagaccta 


agggttggaa 


tgatgtccgt 


ttggctgtga 


tcattgctgg ataccgcgaa 


300 


gatccctata 


tgttccaaaa 


gtgtctcgag 


tcagtgcgtg 


actctgacta cggtaacgtt 


360 


gctcgtctca 


tttgtgttat 


tgacggcgat 


gacgacgctg 


atatgaagat gtccgatgtt 


420 


tacaagacga 


tctacaacga 


taatatcaag 


aagcccgagt 


ttgtcttgtg tgagtcagac 


480 


gacaaggaag 


gtgaacgcat 


cgactctgat 


ttctctcgcg 


acatttgtgt tctccagcct 


540 


caccgtggca 


agagggagtg 


tctctatact 


ggtttccaac 


ttgcaaagat ggaccccagt 


600 


gtcaacgccg 


tcgttttgat 


tgacagcgat 


actgttctcg 


agaaggatgc tattctggaa 


660 


gttgtatacc 


cacttgcatg 


cgatcctgag 


atccaagccg 


tcgcaggtga gtgtaagatt 


720 


tggaacacag 


acactctttt 


gagtcttctc 


gtcgcttggc 


ggtactattc tgcgttttgt 


780 


gtggagagga 


gtgcccagtc 


ttttttcagg 


actgttcagt 


gcgttggggg cccgctgggt 


840 


gcctacaaga 


ttgatatcat 


taaggagatt 


aaggacccct 


ggatttccca gcgctttctt 


900 


ggtcagaagt 


gtacttacgg 


tgacgaccgc 


cggctaacca 


acgagatctt gatgcgtggt 


960 
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aaaaaggttg tgttcactcc atttgctgtt ggttggtctg acagtccgac caatgtgttt 1020 

cgatacatcg ttcagcagac ccgctggagt aagtcgtggt gccgcgaaat ttggtacacc 1080 

ctcttcgccg cgtggaagca cggtttgtct ggaatttggc tggcctttga atgtttgtat 1140 

caaattacat acttcttcct cgtgatttac ctcttttctc gcctagccgt tgaggccgac 1200 

cctcgctccc agacagccac agtgattgtg agcaccacgg ttgcattgat taagtgtggg 1260 

tatttttcat tccgagccaa ggatattcgg gctttttact ttgtgcttta tacatttgtt 1320 

tactttttct gtatgattcc ggccagggtt actgcaatga tgacgctttg ggacattggc 1380 

tggggtactc gcggtggaaa cgagaagcct tccgttggca cccgggtcgc tctgtgggca 1440 

aagcaatatc tcattgcata tatgtggtgg gccgcggttg ttggcgctgg agtttacagc 1500 

atcgtccata actggatgtt cgattggaat tctctttctt atcgttttgc tttggttggt 1560 

atttgttctt acattgtttt tattactatt gtgctggtga tttatttcac cggcaaaatt 1620 

acgacttgga atttcacgaa gcttcagaag gagctaatcg aggatcgtgt tctgtacgat 1680 

gcatctacca atgctcagtc tgtgtga 1707 

<210> 2 
<211> 1707 
<212> DNA 

<213> chlorella Virus 
<400> 2 

atgggtaaaa atataatcat aatggtttcg tggtacacca tcataacttc aaatctaatc 60 

gcggttggag gagcctctct aatcttggct ccagcaatta ctggatatat tctacattgg 120 

aatattgctc tctcgacaat ctggggagta tcagcttatg gtattttcgt ttttggtttt 180 

ttccttgcac aagttttatt ttcagaactg aacaggaaac gtcttcgcaa atggatttct 240 

ctcagaccta agggttggaa tgatgtccgt ttggctgtga tcattgctgg ataccgcgaa 300 

gatccctata tgttccaaaa gtgtctcgag tcagtgcgtg actctgacta cggtaacgtt 360 

gctcgtctca tttgtgttat tgacggcgat gacgacgctg atatgaagat gtccgatgtt 420 

tacaagacga tctacaacga taatatcaag aagcccgagt ttgtcttgtg tgagtcagac 480 

thmtfe 2004-3079251 
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gacaaggaag 


gtgaacgcat 


cgactctgat ttctctcgcg acatttgtgt 


tctccagcct 


540 


caccgtggca 


agagggagtg 


tctctatact ggtttccaac ttgcaaagat 


ggaccccagt 


600 


gtcaacgccg 


tcgttttgat 


tgacagcgat actgttctcg agaaggatgc 


tattctggaa 


660 


gttgtatacc 


cacttgcatg 


cgatcctgag atccaagccg tcgcaggtga 


gtgtaagatt 


720 


tggaacacag 


acactctttt 


gagtcttctc gtcgcttggc ggtactattc 


tgcgttttgt 


780 


gtggagagga 


gtgcccagtc 


ttttttcagg actgttcagt gcgttggggg 


cccgctgggt 


840 


gcctacaaga 


ttgatatcat 


taaggagatt aaggacccct ggatttccca 


gcgctttctt 


900 


ggtcagaagt 


gtacttacgg 


tgacgaccgc cggctaacca acgagatctt 


gatgcgtggt 


960 


aaaaaggttg 


tgttcactcc 


atttgctgtt ggttggtctg acagtccgac 


caatgtgttt 


1020 


cgatacatcg 


ttcagcagac 


ccgctggagt aagtcgtggt gccgcgaaat 


ttggtacacc 


1080 


ctctttgccg 


cgtggaagca 


cggtttgtct ggaatttggc tggcctttga 


atgtttgtat 


1140 


caaattacat 


acttcttcct 


cgtgatttac ctcttttctc gcctagccgt 


tgaagccgac 


1200 


cctcgctccc 


agacagccac 


agtgatt gtg agcaccacgg ttgcattgat 


taagtgtggg 


1260 


tatttttcat 


tccgagccaa 


ggatattcgg gctttttact ttgtgcttta 


tacatttgtt 


1320 


tactttttct 


gtatgattcc 


ggccagggtt actgcaatga tgacgctttg 


ggacattggc 


1380 


tggggtactc 


gcggtggaaa 


cgagaagcct tccgttggca cccgggtcgc 


tctgtgggca 


1440 


aagcaatatc 


tcattgcata 


tatgtggtgg gccgcggttg ttggcgctgg 


agtttacagc 


1500 


atcgtccata 


actggatgtt 


cgattggaat tctctttctt atcgttttgc 


tttggttggt 


1560 


atttgttctt 


acattgtttt 


tattactatt gtgctggtga tttatttcac 


cggcaaaatt 


1620 


acgacttgga 


atttcacgaa 


gcttcagaag gagctaatcg aggatcgtgt 


tctgtacgat 


1680 


gcatctacca 


atgctcagtc 


tgtgtga 




1707 



<210> 3 

<211> 40 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

m»E# 2 004-3079251 
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<400> 3 

gccgccgcat atgggtaaaa atataatcat aatggtttcg 



40 



<210> 4 

<211> 36 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 4 

cttgcagtct agatcacaca gactgagcat tggtag 36 



<210> 5 

<211> 36 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



<210> 6 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 6 

gggcgaattg gagctccacc gcgg 24 



<400> 5 

gtgtggaatt taaagcggat aacaatttca cacagg 



36 



1 



7 
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[fi?&¥l3:] (1) (i) ^T^uy^mm-m*-?- Y1r%VMX\± (i i) t7*n 
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[500440186] 
2000# 9^200 

^KJt^RKTfj^kiz^^^rTe 2#8^- 
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